Objectives: Chronic Obstructive Pulmonary Disease (COPD) is a major cause of disability, morbidity and mortality in old age, representing a significant burden for families. However, information on the impacts of caring for relatives with COPD on carers' psychological health is limited. This study aimed to analyse the subjective burden of family carers of people with early and advanced COPD and its predictor variables. Methods: A cross-sectional study was conducted. A structured questionnaire was used to collect socio-demographics and care-giving characteristics. Self-rated physical and mental health were measured by two items from the International Classification of Functioning, Disability and Health checklist. The Hospital Anxiety and Depression Scale was used to assess anxiety and depression. Subjective burden was assessed with the Carers' Assessment of Difficulties Index (CADI). Descriptive and inferential analyses were performed. Results: A total of 167 family carers participated: 113 were caring for people with early and 54 with advanced COPD. Both groups presented anxiety/depression symptoms. Those caring for people with advanced COPD reported higher subjective burden, more depression symptoms and poorer self-rated mental health than those caring for early COPD. Advanced COPD (coefficient 6.7), depression (coefficient 6.3), anxiety (coefficient 5.6), care-giving hours per week (coefficient 3.2) and self-rated mental health (coefficient 2.8) were significant predictors of carers' subjective burden. Conclusion: The findings suggest that the gradual course of COPD imposes an increasing physical and emotional burden on carers, with negative impacts on their psychological health. The study highlights the relevance of early interventions in the context of COPD to prevent carers' burden.
Introduction
Chronic Obstructive Pulmonary Disease (COPD) is a major cause of morbidity, disability and mortality worldwide (Pauwels & Rabe, 2004; Simpson & Rocker, 2008) . Its global prevalence is around 10% in people older than 40 years old (Halbert et al., 2006) , being frequently underdiagnosed and undertreated as a consequence of its gradual course and old age of patients (Rodriguez Gonzalez-Moro et al., 2009 ). However, as the global population ages, the burden of COPD will increase in coming years (Mannino & Braman, 2007) . People living with COPD progressively experience a range of troublesome symptoms (e.g., breathlessness, fatigue, lack of mobility, sleep disturbance, sputum production, uncontrolled coughing and pain), which inevitably affects their quality of life (Barnett, 2005; Gardiner et al., 2010) . Moreover, they are often restricted in their everyday life, not only due to the physical constraints caused by the disease, but also due to the fear associated with the worsening of symptoms, resulting in high levels of anxiety and depression (Blinderman, Homel, Billings, Tennstedt, & Portenoy, 2009; Maurer et al., 2008) . The gradual disability leads to an increasing dependence on significant others, frequently the patient's spouse/partner or other family member/friend (Rodriguez Gonzalez-Moro et al., 2009; Simpson & Rocker, 2008) . In a literature review to evaluate COPD economic costs in European countries, it was found that the indirect costs, in terms of loss of productivity of both patients and family carers, accounted for the majority of total COPD costs in France (67%), Sweden (58%) and United Kingdom (50%) (Nowak et al., 2005) . In the United States, it was found that individuals with chronic lung disease received an additional 5.1 hours/ week of informal care when compared to those without lung disease. This represents an annual cost of informal care of over $2 billion dollars (Langa et al., 2002) . These numbers indicate that families provide a vital source of care to their relatives with COPD; however, little is known about the impacts of caring on carers' everyday life and psychological well-being (Grant, Cavanagh, & Yorke, 2012) . Yet, there is growing evidence that providing care to people with COPD is a stressful experience, likely to involve significant burden (Grant et al., 2012; Simpson, Young, Donahue, & Rocker, 2010) .
The term 'burden' or 'carer burden' has been extensively used throughout the literature to describe the impacts of the care-giving process on the carer. Despite the multiple and inconsistent designations, there is a common used definition, proposed by George and Gwyther (1986, p.253) , who described carer burden as 'the physical, psychological or emotional, social and financial problems that can be experienced by family members caring for impaired older adults'. This definition emphasises the multidimensional nature of the carer burden, implying that different services and interventions might be needed to provide relief and promote adjustment to the care-giving role (Charlesworth, Tzimoula, & Newman, 2007) . George and Gwyther's conceptualisation also underlines the subjective appraisal of the care-giving experience -subjective burden -which, according to the transactional models of stress (Lazarus & Folkman, 1984; Pearlin, Mullan, Semple, & Skaff, 1990) , explains much of the variability in terms of carers' health outcomes.
Decades of research on chronic diseases such as dementia, cancer or stroke have provided evidence that carer's burden increases the risk of negative physical, psychological and physiological outcomes (Carretero, Garc es, R odenas, & Sanjos e, 2009; Savundranayagam, Montgomery, & Kosloski, 2011) . However, a number of comparative studies suggest that different chronic conditions present distinct care-giving demands; hence, research needs to demarcate each disease's specificities (like COPD) from the general aspects of care-giving (Grant et al., 2012) . For instance, chronic diseases characterised by cognitive impairments have been found to be more burdensome (Holmes & Deb, 2003; Huang et al., 2009; Papastavrou, Charalambous, Tsangari, & Karayiannis, 2012) . In addition, disorders with an unpredictable course (e.g., Alzheimer's disease) are more distressful than those with an expected trajectory (e.g., stroke) (Kim & Schulz, 2008; Wright, Hickey, Buckwalter, Hendrix, & Kelechi, 1999) .
Furthermore, the disease severity has been found to predict family carer burden (Vitaliano, Russo, Young, Teri, & Maiuro, 1991) , although some studies do not support this result (Anderson, Linto, & Stewart-Wynne, 1995; Zarit, Todd, & Zarit, 1986) . It is supposed that the health condition of a patient with early or advanced COPD poses different demands upon carers, but this assumption remains unclear since the existing literature has focused mostly on COPD care-giving at end-of-life stages (Bergs, 2002; Currow, Ward, Clark, Burns, & Abernethy, 2008; Garlo, O'Leary, Van Ness, & Fried, 2010; Hynes, Stokes, & McCarron, 2012; Kanervisto, Kaistila, & Paavilainen, 2007; Seamark, Blake, Seamark, & Halpin, 2004) . Consequently, evidence on the care-giving experience in early grades of COPD is required.
This study aimed to analyse the subjective burden of family carers of people with early and advanced COPD and its predictor variables.
Methods

Design and participants
A cross-sectional study was conducted with a convenience sample of family carers of people with COPD, between December 2010 and February 2012. Participants were included if they were: !18 years old; the primary carer (the person who provided the largest amount of physical and/or supportive care without receiving any payment) of a relative with COPD who was living in the community; able to understand the purpose of the study and agreed to voluntarily participate in the study. Participants were excluded if they presented inability to understand and co-operate.
Family carers were recruited from two primary care centres and one district hospital in the central region of Portugal. Clinicians from these healthcare institutions were asked to identify and classify outpatients with COPD according to the Global Initiative for Chronic Obstructive Lung Disease (GOLD) criteria: early (GOLD 1 and 2) and advanced (GOLD 3 and 4) COPD (GOLD, 2013) . Potentially eligible outpatients were contacted via telephone by a clinician's assistance, who informed about the study and asked their willingness to be contacted by the researchers. Interested participants received a telephone call from the researchers, were informed about the study specific objectives and were asked to identify their primary carer. Two hundred and twenty seven patients were initially approached but seven were not able to identify their primary family carer. A total of 220 family carers were then contacted by the researchers, informed about the study purpose and invited to participate. One hundred and eighty seven agreed to participate, 33 refused as they did not perceive the relevance of the study and 20 failed to attend the meeting. The final sample consisted of 167 family carers of 167 matched patients with COPD. A meeting was then scheduled in the primary care centre or the hospital, according to participants' location. Written informed consents were obtained prior to any data collection. Data on socio-demographics, subjective burden and psychological health were collected by interview-administrated questionnaires.
Data collection
Socio-demographic data and information on the care-giving situation (type of relationship with the cared-for person, care-giving period and hours of care provided per week) were collected through a structured questionnaire. Self-rated physical and mental health were measured by the two items from the International Classification of Functioning, Disability and Health checklist (World Health Organization, 2001): (i) 'How do you rate your physical health in the past month'; (ii) 'How do you rate your mental and emotional health in the past month?' Each item has the following five reply alternatives in a five-point Likert-scale: 'very good' (1); 'good' (2); 'moderate' (3); 'bad' (4); 'very bad' (5).
The Portuguese version of the Hospital Anxiety and Depression Scale (HADS) (Pais-Ribeiro et al., 2007) was used to assess carers' anxiety and depression symptoms. HADS is a 14-item questionnaire which measures both anxiety (HADS-A) and depression (HADS-D) on two separate seven-item subscales, ranging from 0 (minimum symptom load) to 21 (maximum symptom load). A score of !8 in the HADS-A/HADS-D was used to consider the presence of anxiety and depression symptoms (Bjelland, Dahl, Haug, & Neckelmann, 2002) . HADS has been internationally reported as a valid and reliable instrument (Herrmann, 1997) and the psychometric properties of the Portuguese version were also found to be similar to those in international studies (Pais-Ribeiro et al., 2007) .
The Portuguese version of the Carers' Assessment of Difficulties Index (CADI) (Brito, 2002) was used to assess subjective burden as it has been considered an appropriate instrument for the assessment of the multidimensional burden of carers (Charlesworth et al., 2007) . The original version of CADI was developed by Nolan et al. (Nolan & Grant, 1989; Nolan, Grant, & Ellis, 1990) . CADI consists of 30 items comprising seven subscales: carer-dependent relationships, reactions to care-giving, physical demands of caring, restricted social life, poor family support, poor professional support and financial consequences. For each item, participants indicated in a four-point Likert-scale if the statement: 'does not apply' (0); 'applies, but not stressful' (1); 'applies and finds it quite stressful' (2); or 'applies and finds it very stressful' (3). Higher scores are indicative of greater subjective burden. CADI has presented high internal consistency with a Cronbach's alpha coefficient of 0.92 for both the original version (Nolan, Grant, & Keady, 1998) and the Portuguese version (Brito, 2002) . To our knowledge, the CADI has not been previously used with COPD care-giving population. Thus, a pilot test to analyse the internal consistency and test-retest reliability was performed. For global CADI and sub-scales, moderate to high internal consistency (Cronbach's alpha coefficients ranged from 0.56 to 0.87) and almost perfect test-retest reliability (Intraclass Correlation Coefficients ranged from 0.67 to 0.98) were found (George & Mallery, 2003; Landis & Koch, 1977) .
All instruments were administrated in a face-to-face interview conducted by two trained researchers. The interviews lasted approximately 40 minutes.
Ethical considerations
The study received full approval from the Ethics Committees of the Centre Health Regional Administration (Portugal) and of the São Sebastião Hospital (Portugal). The family carers who participated in this study were unpaid volunteers.
Data analysis
Descriptive statistics were used to characterise the groups (family carers of people with early COPD vs. advanced COPD) and analyse the frequency of each CADI item. Inferential statistics were used to compare groups' characteristics: independent t-tests for continuous, chi-square tests for categorical and Mann-Whitney U-test for ordinal variables. Effect sizes were also calculated using the Cohen's d, the Cramer's V and the effect size estimates for the Mann-Whitney U-test, respectively (Fritz, Morris, & Richler, 2012 ). An independent t-test was used to analyse differences between groups regarding CADI global score. To compare the frequency distributions of each CADI item, the original four-point Likert-scale was recoded into 'not stressful' ('does not apply' and 'applies, but not stressful') and 'stressful' ('applies and finds it quite stressful' and 'applies and finds it very stressful') and chi-square tests were performed. Bivariate associations between CADI and COPD severity, care-giving hours per week, anxiety/depression scores and self-rated health were analysed through Spearman's correlation coefficient. Variables with significant associations in this univariate analysis and socio-demographic variables (gender, age and academic qualifications) were included in a multiple linear regression model to predict the CADI global score. A p < 0.05 was considered as statistically significant for all tests. All statistical analyses were performed using PAWS Statistics (Version 18.0, SPSS Inc., Chicago, IL).
Results
Participants' characteristics
A total of 167 family carers were included in the study: 113 caring for relatives with early COPD (mean age 58.3AE12.7 years) and 54 caring for relatives with advanced COPD (mean age 60.5AE13.9 years) ( Table 1) . Patients with COPD were predominantly men (n ¼ 107; 64.1%), with a mean age of 69.3AE11.5 years old. Family carers were mostly women; however, male carers were more common in the early rather than advanced COPD group (p ¼ 0.033). Most carers were married, had low educational qualifications, were retired or had a full-time employment. Family carers were predominantly spouses and were caring for more than four years. The hours spent per week in care-giving tasks were higher in those caring for advanced COPD (p ¼ 0.001).
Anxiety symptoms were observed in 61.9% (n ¼ 70) of family carers of people with early COPD and in 70.4% (n ¼ 39) of those caring at advanced COPD (p ¼ 0.290). Depression symptoms were significantly more frequent in family carers of people with advanced COPD (p ¼ 0.030). Self-rated physical (p ¼ 0.035) and mental (p ¼ 0.011) health were significantly worse in carers of people with advanced COPD when compared to those caring for people with early COPD (Table 1) .
Subjective burden
The overall CADI score was significantly higher in family carers of people with advanced COPD than in carers of people with early COPD (22.0 vs. 11.2; p ¼ 0.001). A more detailed comparative analysis on the perceived difficulties is presented in Table 2 . The items rated as most stressful by family carers of people with early COPD were 'feeling helpless/not in control of the situation' (first), 'sleep affected' (second) and 'financial difficulties'/'standard of living fallen' (third). For family carers of people with advanced COPD, 'feeling helpless/not in control of the situation' was also perceived as the most stressful aspect of caring, followed by 'feelings of being manipulated by the cared-for person' (second) and 'emotional well-being suffering' (third). Although the majority of CADI items were rated as not applicable by more than 50% of the participants, several statistically significant differences were found between the two groups. Most items considered in 'carer-dependent relationship', 'reactions to caregiving', 'physical demands of caring' and 'restrictions in social life' subscales were significantly more perceived as stressful by family carers of people with advanced COPD. 'Poor professional support' was the only subscale for which significant differences were not found.
Predictors of subjective burden
CADI global score was significantly associated with all variables (Table 3) : higher subjective burden was associated with severe COPD, more care-giving hours per week, higher anxiety/depression symptoms and worse self-rated health. All the CADI subscales were correlated with all the considered variables, with the exception of the 'restricted social life', 'poor family support' and 'poor professional support'.
A multiple linear regression was performed to predict carers' subjective burden (CADI global score) using the variables from Table 3 with probability values of p < 0.05, together with the socio-demographic variables. Advanced COPD (coefficient 6.7; p ¼ 0.003), depression (coefficient 6.3; p ¼ 0.008), anxiety (coefficient 5.6; p ¼ 0.017), caregiving hours per week (coefficient 3.2; p ¼ 0.001) and selfrated mental health (coefficient 2.8; p ¼ 0.029) were retained in the model and were independent predictors of the carers' subjective burden. This regression model predicted 33% (p < 0.001) of total variation of the CADI global score.
Discussion
Family carers of people with advanced COPD experienced more often and found more stressful the majority of CADI items than those caring for early COPD. Carers of advanced COPD also reported higher depression Table 1 . Socio-demographics, care-giving characteristics, self-rated health, anxiety and depression of carers of people at early and advanced COPD (n ¼ 167).
Characteristics
Early COPD (n ¼ 113) Chi-square tests were used to compare items rated as 'not stressful' and 'stressful'. Ranking positions were based on the frequency of the 'stressful' column.
symptoms and a worse self-rated mental health. Moreover, COPD severity was found to be a significant predictor of the carers' subjective burden, contrarily to the results from previous studies (Pinto, Holanda, Medeiros, Mota, & Pereira, 2007; Ross & Graydon, 1997) . Methodological reasons might explain these differences, as previous studies presented relative small sample sizes. In contrast, the frequency of anxiety symptoms was similar in both groups, underlying the uncertain and unpredictable nature of the disease (Boyle, 2009 ). The COPD course has relatively stable periods of different length, which are often interrupted by episodes of flare-up or acute exacerbations (Rolland, 1994) . Strain on the family system, particularly on carers, might be originated by both the frequency of transitions between crisis and noncrisis periods and the ongoing uncertainty of when an exacerbation will occur and how it will end (Boyle, 2009; Rolland, 1994) .
The statistically significant differences between groups concerning 'carer-dependent relationship', 'reactions to care-giving', 'physical demands of caring' and 'restricted social life' suggest that the progressive and incapacitating nature of COPD might be burdensome. Carers' feelings of being manipulated, lack of patient's appreciation for their care efforts and resistance to care have been earlier reported as negative impacts on carer-patient relationship. This may be due to the increasing frustration, emotional liability, irritability and mood disturbances, more likely to occur in those living with advanced COPD (Bergs, 2002; Seamark et al., 2004; Simpson et al., 2010) . Furthermore, 'carer-dependent relationship' subscale was significantly correlated with depression, anxiety and self-rated mental health among carers of people with COPD. These results suggest that a strained caring relationship significantly affects the carer psychological well-being. Similar findings were found by Fried et al. and Pinto et al., sustaining the need of early interventions to support the care-giving and care-receiving relational process (Fried, Bradley, O'Leary, & Byers, 2005; Pinto et al., 2007) . Despite the relational difficulties, both groups were able to find meaning and gratification in the care-giving relationship. This is in line with recent research, which suggests that positive aspects of caring often co-exist with difficulties (Janssen, Spruit, Wouters, & Schols, 2012) . Thus, professional efforts to help carers to find meaning in their care role should be encouraged as this has been associated with improved carer well-being, successful coping and attitude towards future (Nolan et al., 1998; Tarlow et al., 2004) .
Negative emotional 'reactions to care-giving' were also more stressful for carers of people with advanced COPD, and were significantly associated with higher depression and anxiety scores and with worse self-rated mental health. 'Feelings of helplessness/loss of control of the situation' was the most stressful situation commonly reported by both groups, with no statistically significant differences observed. As stated before, the unpredictable nature of the disease might explain this result.
'Physical demands of caring' and 'restrictions in social life' were also perceived as the most stressful by carers of people with advanced COPD. The results are not surprising, since as the disease progresses, the workload and responsibilities also tend to increase (e.g., monitoring breathlessness, medications, long-term oxygen therapy, helping with personal care), reducing carers' ability to engage in social activities (Boyle, 2009; Gullick, 2012; Simpson et al., 2010) . Moreover, the hours spent per week in care-giving tasks were a significant predictor of the carers' subjective burden. Such findings underline the importance to support carers with physical care, symptom control and useful information about the disease prognosis, earlier in the disease trajectory. Carers' needs are generally unmet by the health and social care services (Bergs, 2002; Currow et al., 2008; Gullick, 2012; Simpson et al., 2010) . Thus, raising community awareness for the availability of respite services is fundamental to prevent fatigue, preserve personal freedom and enable self-care (Simpson et al., 2010) .
Significant correlations between 'financial consequences' and anxiety/depression scores and self-rated health were found, sustaining the stressful nature of financial implications of COPD. Financial strain is mainly related to expensive medication, oxygen therapy, alongside with the loss of care recipient's income due to early retirement forced by the disease (Simpson et al., 2010) . This highlights the need for financial support.
'Poor professional support' was the unique subscale for which no statistically significant differences were found. Moreover, the listed caring situations were rated as 'not applicable' in about 80% of each sub-sample, suggesting that participants perceived as adequate the professional support given from services, which in part contradicts previous research (Currow et al., 2008; Grant et al., 2012; Spence et al., 2008) . Easier access to oxygen-related resources, support with symptom control and physical care, disease-specific information, emotional support and skills training have been earlier reported as carers' unmet needs (Currow et al., 2008; Simpson et al., 2010) . Cultural reasons might explain our findings, as pulmonary rehabilitation for patients and supportive interventions for families (e.g., respite, psycho-education, mutual support groups) are not widespread in Portugal. Hence, families do not have expectations about what they can be offered by health and social services. Patient and family's contacts with services consist mainly of visits to general practitioners in primary care or emergency admissions to hospitals for acute COPD exacerbations.
Some limitations need to be acknowledged. The total sample consisted of two cohorts with significant differences in their socio-demographic characteristics in terms of gender and the care-giving hours. These differences, alongside with the disease severity, might also account to explain the results among early and advanced COPD. Studies with larger samples controlled for socio-demographic and caregiving involvement variables should be conducted to clarify these findings. The majority of CADI items were rated as 'not applicable' in more than 50% of the participants, suggesting that, despite its good psychometric properties, the relevance of CADI items in COPD caring experience might be questionable. In fact, the care of people with COPD presents particular challenges -such as the management of complex therapy technologies, multiple medication regimens and treatments for symptom control or even restricted communication between the carer and the patient due to the patient's shortness of breath (Grant et al., 2012 ) -that might distinguish COPD care-giving experience from the caring of other chronic conditions for which CADI has been applied (Charlesworth et al., 2007; Knussen, Tolson, Swan, Stott, & Brogan, 2005; Mafullul, 2002; Wennerberg, Lundgren, & Danielson, 2012) . Thus, the psychometric properties of CADI should be further explored in carers of people with COPD. Despite the comparison, the cross-sectional design is limited to provide consistent data on the changing nature of care-giving demands along with the course of COPD. Future research needs to follow family carers over time and examine the changes in subjective burden across the course of COPD. This information is crucial for planning adequate and successful interventions in the community to support COPD carers in their role and prevent burden.
Nonetheless, the current study contributes significantly to the research world by providing unique knowledge about COPD carers' difficulties at early and advanced grades of the disease. The findings suggest that care-giving overall subjective burden is associated with poorer self-rated health and psychological well-being. However, despite growing research evidence and international concern about the negative impacts of caring on carers' overall health (Colombo, Llena-Nozal, Mercier, & Tjadens, 2011; World Health Organization, 2002) , interventions designed to support COPD carers have not been developed (Caress, Luker, Chalmers, & Salmon, 2009; Grant et al., 2012) . Research on the effectiveness of support interventions tailored to the specific demands of COPD care-giving, and delivered earlier in the care-giving trajectory, is required.
